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Acting Secretary
Federal Communications Commission
1919 M Street, N.W.
Room 222
Washington, D.C. 20554

Re: Ex Parte Presentation--RM-8658

Dear Mr. Caton:

:JUl 13 1995~

FEDERAL COMMUNICATiONS COMMISSION
OFFICE OF SECRETARY

DOCKET FILE COpy ORIGiNAl

On Tuesday, July 11, 1995, Helping Equalize Access Rights in
Telecommunications Now (HEAR-IT NOW) demonstrated CDMA and GSM
digital wireless technologies at the FCC. During the
demonstrations, FCC staff members were able to use a GSM base
station operating in the 1800 MHz band at .25 watts, and a CDMA
handset operating in the 800 MHz band at .25 watts, to examine
the effects of the transmissions on hearing aids. Speaking at
the demonstrations were Brenda Battat of Self-Help for Hard of
Hearing People, Susan Coffman of the Alexander Graham Bell
Association for the Deaf, and Michael Ruger of Baker & Hostetler.
James I. Valentine and Kathy Kemper of the Wireless
Communications Council, as well as GUy Vander Jagt of Baker &
Hostetler and the undersigned, briefly attended as well.

The demonstrations were held during a two hour period.
Attached is a list of FCC staff members who attended the
demonstrations at some point during the two hour period. Also
attached is a copy of the materials distributed at the
demonstrations. In addition to the materials attached, copies of
HEAR-IT NOW's Petition for Rule Making (RM-8658) were distributed
as well.
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Pursuant to Section 1.1206 of the Commission's Rules, an
original and one copy of this letter and the attachments are
being filed with your office. If you have any questions
concerning this submission, please contact the undersigned.

Sincerely yours,

Frederick H. Graefe

Attachments



cc: (without attachments)
Rudolfo M. Baca
Angeleta Banks
Kimberly M. Baum
Michael Buas
Dennis Butler
Errol Chang
Robert Cleveland
Rita Cookmeyer
Mike Crowe
Thomas P. Derenge
Linda Dubroof
Christine Enemark
Sonia Greenaway
Kathleen Ham
Jay Jackson
Donna Kanin
Linda Kinney
RaYmond LaForge
Charlene Lagerwerf
Mike Lewis
Greg Lipscomb
Irene Longin
Timothy Maguire
Jay Markley
Tim May
Maura McGowan
Lisa Minard
Herbert Neumann
Roger Noel
Lawrence P. Petak
Mark Rubin
Anthony Serafini
Priya Shrinivasan
David Siddall
David Siehl
Daniel Stanks
Alan R. Stillwell
David Sylvar
Jerry Ulcek
Hugh L. Van Tuyl
Gerald P. Vaughan
Bertram F. Weintraub
Stanley P. Wiggins
Allen K. Yang
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SUMMARY OF HEAR-IT NOW PETITION FOR RULE MAKING

Helping Equalize Access Rights in Telecommunications Now, or HEAR-IT NOW, is a
coalition of groups fonned to promote equal access by the Nation's four million hearing aid
wearers to advanced communications services. On June 5, 1995, HEAR-IT NOW filed a petition
for rule making with the Federal Communications Commission asking that agency to amend its
rules to require that broadband Personal Communications Services (PCS) devices capable of voice
transmission or reception be hearing aid-compatible, just as existing "wireline" telephones are
hearing aid-compatible.

PCS licensees are in the process of selecting basic operating systems for their new PCS
services. HEAR-IT NOW noted that one available operating system, the Global System for
Mobile Communications, or GSM, has been proven to be incompatible with most hearing aids.
Studies conducted in Denmark, the United Kingdom, New Zealand and Australia show that
operation of a GSM telephone by a person wearing a hearing aid will create interference that, in
turn, will cause the hearing aid to emit a loud buzzing noise. This noise temporarily disables the
hearing aid and can cause discomfort to the person wearing the aid. Interference can also result
if someone standing near a person wearing a hearing aid uses a GSM telephone.

The European solution to this problem has been to require hearing aid manufacturers to
design new hearing aids that are protected against GSM interference. To date, however, no such
hearing aids have been developed. Even if such hearing aids are developed, people who wear
hearing aids would be forced to replace their existing hearing aids--a potentially expensive
proposition, as the average hearing aid can cost more than six hundred dollars.

HEAR-IT NOW has asked the FCC to mandate hearing aid compatibility for PCS systems
now, before PCS systems are introduced, in order to avoid the difficulties associated with future
retrofitting of wireless communications to permit hearing aid compatibility.

The FCC is collecting public comments on the HEAR-IT NOW petition until Monday,
July 17. After that date, the FCC will decide whether to propose rules to mandate PCS
compatibility with hearing aids. Comments may be sent to the Office of the Secretary, Federal
Communications Commission, 1919 M Street, N.W., Room 222, Washington, D.C., 20554.
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FACT SHEET ON INDEPENDENT STUDIES ATTACHED TO
HEAR-IT NOW

PETITION FOR RULE MAKING

Interference with Hearing Aids Caused by GSM Digital Cellular Telephones and DECT Digital
Cordless Telephones, National Telecom Agency, Denmark, June 28, 1994.

o Researchers determined that 62 % of hearing aid wearers will find that usage of a
GSM telephone in either ear creates interference [page 24].

o 18 % of hearing aid wearers will detect interference created by other persons using
GSM telephones [page 24].

o The study concludes that" (i)t is highly uncertain" that behind-the-ear hearing aids
can be designed to permit the use of GSM telephones. While in-the-ear hearing
aids may offer additional prevention against interference, the study notes that such
devices are not effective for hard of hearing individuals [page 26].

FMC and the New Modulation Technologies, Ole Lauridsen, Director, Telelaboratoriet,
TELECOM, Denmark, May 1994.

o GSM-created interference has been observed to affect a number of devices,
including hearing aids, telephones and radios, as well as more sophisticated digital
devices such as cash registers, meters, credit card terminals, car electronics and
remote control devices [page 5].

o "The interference to hearing aids due to cellular radio services is unacceptable
because it is a general matter of principle, that people with a handicap shall have
access to all public services to the greatest extent possible, and they shall not suffer
additionally due to public activities." [page 7].

Digital Cellphones and Interference with Hearing Aid Users, National Audiology Center,
Auckland, New Zealand, August 1993.

o In a study of twenty-nine hearing aid users, twenty-seven detected interference
when using a 2 watt GSM telephone [Table 3, page 10].

o Recommendations included informing consumers about the possible effects on
hearing aid users associated with GSM-powered cellular phones, and informing
hearing aid users that they will be unable to use the phones [page 17].
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Interference to Hearing Aids by the New Digital Mobile Telephone System. Global System for
Mobile (GSM) Communications Standard, Ken H. Joyner et aI., March 30, 1993.

o Shielding of hearing aids "is likely to be impractical" [page 4].

o "Widespread use of the new GSM mobile telephones may make existing hearing
aids useless for much of the time" [page 5].

FMC Considerations for Digital Cellular Radio and Hearing Aids, Jon Short.

o "[T]he hearing aid user will be unable to use a portable [GSM-powered] digital
cellular telephone" [page 2].

o The study predicts daily bursts of interference even among hearing aid users who
do not use a GSM telephone [page 2].
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PARTIAL TRANSCRIPT OF "TOMORROW'S WORLD" BROADCAST
OF OCTOBER 29, 1993

BBC-TV



WOMAN: In the '80s, the most annoying thing a mobile phone
could do was go off unexpectedly in a restaurant. But the latest
generation of digital mobile phones can cause more serious
problems.

This hearing aid has been set up with a microphone so that
[voice takes on metallic sound] you're now hearing sounds through
it. It's a pretty standard one. Just listen to this [buzzing
sound] .

WOMAN [speaking over loud buzzing]: How this will sound to
somebody wearing one of these depends on various things.

I think I'll switch that off. That's better.

Now, I'll say that again. How that sound would appear to
someone wearing one of these depends on their hearing, as well as
how powerful the phone is and how far away it is. But you have the
general idea.

It happens because of the way the digital pUlses are
transmitted. stray signals are produced that can interfere with
almost any piece of equipment with an amplifier: personal stereos,
TVs, radios. But hearing aids seem particularly susceptible.

LORD ASHLEY [President, Royal National Institute for Deaf
People]: Many deaf people are furious because they're denied the
right to communicate with others because of mobile telephones.
It's ironic that this improvement in communication by mobile
telephones should damage communication for deaf people.

WOMAN: So, how come this happened? Well, the phone companies
say they aren't actually to blame. They build the phones to meet
standards set by the European Community in the mid-'80s.

Two years ago the Department of Trade and Industry did warn
that there were going to be problems with the new phones, but they
went on to issue the transmission licenses to the telephone
companies.

LORD ASHLEY: Well, I think that the manufacturers of hearing
aids and of telephones must resolve it. And although so far that
they're meeting technical standards, they've not been meeting the
standards of deaf people.

WOMAN: What can be done? So much time and effort has been
invested in this digital network that it will never be changed.
And unfortunately for the two million users of hearing aids in this
country, it's virtually impossible to adapt existing hearing aids.
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The only answer is a different design. And a group, including the
hearing aid manufacturers and the phone operators, has already
started working on a new set of standards for hearing aids. But,
as these phones become more widespread, the promise of future
regulations does nothing to the problems they're causing now.



HEAR-IT NOW
Helping Equalize Access Rights In Telecommunications Now

1050 Connecticut Avenue, N.W.
Suite 1100

Washington, D.C. 20036

SENATE FLOOR STATEMENTS ON GSM DANGERS

The attached discussion on the dangers of GSM technology to hard of hearing individuals
who wear hearing aids took place between Senate Democratic Leader Thomas A. Daschle and
Commerce Committee Ranking Democratic Senator Ernest F. Hollings on June 14, 1995, in the
U.S. Senate.
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Thill provision enables cable opera

tol"1l not to be prematurely deregulated
under the effective competition provl
ilion If, for eX&l1lple. only a single chan
oel of video progra.mmlng Is being de·
livered by telco. Video. and dial tone
providers In an operator's market.

What the bill does: The basic tier.
broadcast and PEG. remains regulated
until. ooe. telco offers video program
ming. or. two. direct broadcast sat
elUte. or any other competitor reaches
15 percent of the market penetration.

I think that Is very Importaot be
ca\1.lO the basic tier remains regulated
untll the telco In the area has competi
tion or untll there Is at least 15 percent
of a dJrect broadcast satelUte.

The upper tlel"1l of cable rates are
subject to bad actor review when the
price of program packages signifi
cantly exceeds the nAtlonal average. I
hAve been In some parta ot the country
where you see a cable rate thAt Is much
higher. sort out of the blue, and I thiok
that under thlll legislation that could
fall under the so-ca.lled bad actor provi
alan of the legislation.

The point we are making is that. L8
we move towe.rd deregu1&tlon of these
cable rates. there are saleguarda bull t
Into this bUl.

I am very concerned that the
Llebenna.n amendment would undo the
e&retully cr&lted comprom1se on cable
de~t1oJ1 that h.aa been agreed to
by Democrata and Republlc&J18. and we
hAve had several votes in committee
and on the floor already. We have the
leadel"1lhip pe.cket. This would tend to
unravel all of that at th1a 1&te moment.

The fact of the matter is that ra.tes
contlnue to rille with regulatlon. Ca.ble
rates will continue to Increase with
regulations. Indeed. they have been In
creasing with regulations. The FCC
rules allow rates to increase for Infla
tion. added program costa. new equip
ment chuges. and other factol"1l.

Actual and potential competition
.spurred by our b1l1 will result in lower
cablera~.

I have said that. if we can pa.ss this
bUl. we will have much lower cable
rates than we would onder a regulated
sYlltem because we will have more pro
videl"1l. we will Mve direct broadcast
sa.telllte. we will have the video dJal.
and we will have the opportun1ty for
ut1l1t1es to come loto the television
market.

We ue really talking about. with
this type oC regulation. the 195O's and
196O's and 1970'11 when maybe you could
concelv..bly aa.y IIOme of this wa.a nec
eaaary wben you just had- one or two
providel"1l. But In the 1990's and on Into
the year 2000. we will bave a broad
nLnge of competition. I.hope that we
ca.n take advantage of that. It will re
sult In lower cable rates.

Retru1..tlon ha.rma the cable Industry.
In 199ol. tor the f1rlIt time ever. cable
revenuea reml.1Ded O..t-I23.021 blllion
1D 1993. and S23 b1llion a.ga!n 1D 1994.
Cub OOWI tor major companiel de
ollned. TOI. $60 b1llion; Time Warner
cable. $46 bmion; Comcaat. S30.1 bU
110n; Cox. $27.2 bUllon.

Cable stock va.lues dropped 10.1 per
cent between December 1993 and April
1995 while the S&P and NASDAQ In
dexes rose by 12.2 percent and 14 per
cent. respectively. That Is about a 20
percent spread.

Durlog the last year 16 ma.jor cable
companies. representing 20 percent of
the industry, serving 12 million sub
scribers have sold or announced their
lotentlons to exit the Industry.

Capital ra.lsed for public debt and eq
uity offerings declined 81 percent in
1994, $8.6 billion In 1993 to $1.6 bUlloo In
1994. -

According to A.C. Nielseo. subscriber
growth rates declined from 3.14 percent
io 1993 to 2.85 percent 10 1994.

Existing and potential competition:
Direct broadcast satellite is the fastest
growing consumer electronics product
In historY with 2.000 new subscribers a
da.y projected to grow to 2.2 million
subscribers by year's end and over 5
million by 2000.

Due to program access, direct broad-.
cast satellite offers every program
service ava.ilable on cable plus exclu
sive dJrect broadca.st 8&tellite program
mlng. such as movies and sporta; for
example. 400 NBA games tbis season
and 700 games next lIeason.

Cable 8.1so faces competition crom 4
milllon C-band dJshes.

Wlrelell8 cable has 600,000 subscribel"1l.
expected to grow 158 percent in 2 yelU'l
to 1.5 millloo and to 3.4 milUon by 2000.
Bell Atlantic, NYNEX. &Dd PacTel
have recently Invested In wireless
cable.

So the point Is there are new services
being offered. There is new competition
coming fOl'Wud.

Telcos have numerous video pro
gramming triall allover the United
States. Meanwhile the C11ntoDlGore ad
miniltratlon continues to fight in
court to keep the cable-telco ban flnn
ly In pla.ce.

Cable deregul..tion il a prerequilite
for competltioo in telecommUDi
cations.

A central goal of this b1l1ill to create
a competitive market for tele
commUDications semces..

Cable television compa.D1ea are the
malt likely competitors to local phone
monopolies. but in order to develop ad
vanced. competitive telecommun1
cations IDlraatructurel. cable compa.
nies must Invest bUHona In new tech
nologiel.

Federal regulation of television has
restricted the cable industry's &CCeaa
to ca-pital, has ma.4e inveltol"1l con
cerned about future investments in the
capable industry, &Dd reduced the abU
ity of cable companies to Invest In
technology and programming.

Concerns about cable rate increases
should tid mitigated by cable'l new
competitive pressures from direct
bro&dca.st sa.telllte servicel and from
telco-delivered video programming.

Del"ei'u1ation of cable televiaion serv
ices Is .. prerequisite to bringlng com
petition to telecommunications and 1a
eaaentlal to making the competitive
model embodJed in S. 652 vi..ble.

Cable systems pass over 96 percent or
Americans homes wi th coaxia.l cables
that ca.rry up to 900 times as much in
formation as the local phone compa.
ny's tWisted pair.

Ca.ble companies are leaders tn the
use of fiber optics and dlg1tal compres
sion technology.

Cable's hlgh·capacl ty systems will
ultimately provide virtua.lly every type
of communication service conceivable
and allow consumers to choose between
competing providers of advanced voice.
video, &Dd data services.

Mr. President. I feel very strongly
that we have rea.ched a proper balance
rega.rd1ng cable In this b1ll, and to
adopt the Lieberman amendment
would undo that packa.ge tha.t has been
worked out.

I also feel very strongly that the
American publ1c will beoeflt from what
we a.re doing here. I mentioned earUer
that I have received 500 letters from
the llmall busioesa people at the White
HoUl!le Confereoce on Smail Busioeaa
who want to paaa tbe 8enate-pa.s8ed
b1ll &Dd also urge Prelident CUnton to
endorse the Senate-pa.aaed bUl,

1 think that we all want that pro
competitive deregula.tory environment,
Everybody sayll that. But many of the
Colks out there a.re arguing to preserve
regul..tion. 1 frequently see le.rre com
pe.D1ea using Government regulation to
block out competition.

I look upon this telecommUDicationl
&.rea as .. group of' people 10 a. room
with a huge buffet of food stacked 00
the table. But they are all WOrried that
somebody else ls going to get &D extra
carrot. I think we are going to find
tbere is plenty for all, and the consum
en will benefit with lower telephone
prices, lower cable prices. more serv
Ices. more services for senior citizens,
more servicel for farmen. and our
amal1 cities w1ll be able to Oowilb.

And it il my strongest feeHng that
we eould continue. as we hAve done ali
daY, to defeat these amendments to
morrow. We had a. very good da.y today
&Dd yesterday In terms of holding this
committee bUl together.

I see one of my colleagues Is In tbe
Chamber and wishell to speak. I am
rlad to have &DY speakel"1l. We are try
t.nr to move forwa.rd. I thank you very
much.

Mr. DASCHLE. Mr. President. thlll
deb&te on S. 652 h.aa clearly dem
onstrated the potential of emerging
telecommUDications technologies. It ts
truly exciting to contemplate what
th1a lertllation could me&n for Amer
Ican Bociety.

A particularly Intriguing new devel
opment in the telecommUDicat10na
Oeld 1a the creation of P.8rllOnal com
munications service [PCS]. Theae de
vices wUI revolutionize tbe wa.y Amen
cana talk, work, &Dd play.

While th1a new technology opens new
vt.atal tor personal communications
IIervicea. ita emergence alllO htrb11ghta
the potential downside of enterlD&'
untelted areas. SpeclflcL11y. concerns
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have been raised about the potential tees to consider scheduling hearIngs 0 sumers' Interest for State regulators to
slde-effecta of some new PCS tech- this Issue. continue to have a roll in detennlning
nology on other devices such as hear- t---""":tImmI"£l'l'T'II"m""l!!n!I"IT~r--1•• the price of noncompetitive services in
ing a1da. Mr. HOLLINGS. I would direct a their States, and In having the discre-

Recently. the Government complflted question to my colleague with regard tlon to consider the earnings of t.he
an ..uctlon that netted S1 billion for to the Stevens amendment on expanded local telephone company. Approxi
the right to provide advanced digital auction authority for the FCC, as mately 75 centa of every dollar consum
portable telephone service. It 15 my un- amended' by the Pressler amendment. ers spend on their overall telephone
derstaDding that some of the compa- These amendmenta w1ll auction spec- b1l\s Is for calls made Within their
nlea -that obtained these PCS licenses t.rum currently assigned to broadcast State. The goal of local telephone com
have considered ut1H7.1ng .. technDlogy aux111a.ry licensees, and were adopted petition advanced in this legislation
known as GSM--&,lobal system for mo- by voice vote Wednesday evening. This w1l1 not be achieved overnight.. In t.he
bUe commun1catJons. I am Infonned b1ll now confonns with the Budget Act. Interim, State regulators should have
tha~ people who wear hearing alO:s cian- Spectncal1y. I do not believe that it is the authority to consider a company's
not oPerate GSM PCS devicea. and the intention of the sponsors to impede earnings before setting the prlce level
some even report phyalcal d1acamtort the abiUty of local broadcasters to con- of noncompetitive services. I urge my
and P&1n if the7 are nec other lIeople Unue to de11ver on-the-spot news and colleagues to join me in voUng for this
using GSM tecilaolocy. informatlon. amendment.

It ahou.ld not be our intent 1;0 ~use Mr. STEVENS. That is correct. Sev-
problems for the hearing Impaired in eral concerns have been ralsed about PREEMPTION OF STATE-<lRDEUD lNi'P.ALATA

promotlng the personal communlca- auctlon of certa.1n spect.rum whlch we DIALINO PARrrY
tions servlces market. It is my view intend to address as this b1ll proceeds Mr. FEINGOLD. Mr. President. as an
that the Federal Communications to conference with its companion b1ll original cosponsor of the amendment
Comm18Sion {FCC] should carefully in the Houae. In addition. some of these filed yesterday by the Senator Crom
consider the impact new technologies same concerns w1ll be consldered with. Vermont [Senator LEAHY]. amendment
have OD existing ones. especially as in the budget reconc11lation b1lls later number 1289, I want to discuss the Im
they relate to publ1c wety and poten- this summer. Therefore. we w1ll con- portant issue of intraLATA dialing
ttal elgnal interference problems. An tlDue to review these provieloDs to de- parity.
FFC review ls In keeplng with the In- terrn1ne whether the newlY-&B8igned Mr. Presldent. Senator LEAHY'S
tent of S. 652, whlch Includes cr1terta spectrum will adequately satlefY the amendment was very simple. It would
for a.oce881b1l1ty and uaab1Uty by pee- needa of electronic news gathenng, have merely clarified the rights of the
pIe with disab1l1tles for all providers what. 1f any. Interference problema w11l States to Implement pro-competlttve
and manufacturers of telecommun1- arise. and how the costs of such trans- measures for telecommunicatlons mar
cattoaa services and equipment. fera ehould be borne. keta withtn their Sta.te borders. a role

Mr. HOLLINGS. W1ll the &mator - ·Mr. HOLLINGS. I thank my col- which we have always provided to our
yield! league for his commenta. States. As is often the case in other

Mr. DASCHLE. I will be I'hd to neld MONOPOLY TELEPHom: RATES policy areas. many Sta.tes, Including
to the boaorable rank1tl1' member of Mr. GLENN. Mr. Presldent. I rise in Wisconsln. are ahead of the Federal
the CotmI8'ee Oomttdt1lee. support of Senator KERREY'S monopoly Government in deregulating tele-

Mr. HOLLINGS. I thank the Sena.tor telephone rates amendment. This communications markets. In the case
for yleld1ug and support his suueat10n amendment offers crittcal protection of my Sta.te, efforts to begin deregula
that tbe FCC Investlgate technolo81es for ratepayers from potential tion of telecommunlcations markets
that. may cause problems for slp1fi- multibll110n rate Increases for tele- have been on-golng for many years.
cant segments of our populatlon before communicatlons services durtng the culminating in a major telecommunt
they are Introduced Into the U.S. mar- transltlon to effectlve local competi- catlons bUl paued by Wisconsln's
keto Such review is prudent for COD- tlon.· Sta.te legislature last year and signed
sumers, and It w11l help all compa.n1es In mandatlng price Clexib1l1ty and by our Governor.
by answering Questlons of safety inter- prohibltlng' rate-of-return regulation. Unfortunately, while S. 652 has the
ference before money fa wpent deploy- sectlon 301 of the bill wo proh1blts laudable goal of Increasing competltlon
Ing thie technology here in the UnJted State and Federal regulators from con- in all telecommunicatlons markets,
Sta.tes sldering ea.rn1nge when determining

Farzi mnUon Amertc8.IlB wear hear1ng whether prices for noncompetitive wlthout the changes that the Senator
a1dB. and the Senator from South Da- services are just, reasonable, and al- from Vermont and I are promoting, It
kota baa ralsed an important lAue. fordable. While the Federal Commu- would actually cripple exietlng State
GSM has been introduced In other nlcatlone Comm1ulon [FCC] and many efforts to enhance competitlon In mar
cOWltrtea. and problema have been re- State commlulons have Instltuted var- kets withtn the1r own borders. The leg
ported. It is reasonable that these ious price Clexib1l1ty plana, most of islatlon would prevent States from or
problema be investlgated before the those plana Involve some consideratlon deriog IntraLATA diallng partty In
gTOwth of this technology effectively of earnlng. If regulators are prohlbited loca.1 telecommunications markets·
ahuts out a large sector of our popu- from consldertng the earn1nga factor untll the incumbent regional bell oper
latlon. when determining the appropriateneu atiog company is allowed a.cceu to

Mr. DASCHLE. I thank the Senator of prices for noncompetitive services. long distance marketa.
for hie remarks, and woUld also like to the captlve ratepayers of these services IntraLATA dialing parity is com
commend hls role 10 bringing tele- w1ll be aubject to unwarranted rate in- pl1cated phraseology for a very eimple
communications refonn to the floor. creases. concept. Currently, for any long dis
We leadership and patience throughout Mr. Presldent. thls amendment does tance calls that consumers make with
thie 3-year exercise that has spanned not change the bill's prohibltion on in their own LATA or local acceu and
two Congresses Is well known and wide- rate-of-return regulation. The amend- transport area-also known as .short
ly appreclated. ment would limply allow Sta.te and haul long dista.nce-a.re by default han-

Mr. President. thepubl1c record 1ndi- Federal comm188lons to consider earn- dled by the local ton provider. In order
cates th&, lC compa.n1ea are allowed to Ings when author1z1ng the prices of touae an alternatlve long diltance
introduce GSM in Its presemt form. le- those noncompetltive services. In thts compe.ny to make a ehort-haul long
rtous consequences could face Indtvid- way. the amendment provides a safe- distance call, a consumer would have
U&1a wea.rtng hearing a1da. I would urge guard against exceu rate Impacts In to dial a long Itring of numbers to ac
the FCC to inveatlgate the wety. In- the future. cella that service, In addition to the
terferenoe and economic iuues rallied Mr. Prea1dent. the monopoly tele- telephone number' they must dlal. For
by thie technology. I &1so would urge phone notel amendment recognizee moet coneumers. that ls & Inconven
the appropriate congreaslonal I!ommlt- that It le appropriate and in the con- ience t.hey simply will not tolerate and
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SUMMARY OF ATTACHED PACEMAKER STUDIES

o Istituto Superiore di Sanita, Rome, Italy, GSM Cellular Phone Interference with
Implantable Pacemakers: In Vitro and In Vivo Observations.

• Electromagnetic interference created by GSM devices "could be dangerous
for pacemaker dependent patients" [page 8].

o Swiss Telecom, Effects of TDMA-Modulated Hand-Held Telephones on
Pacemakers.

• GSM telephones created interference to 7 out of 38 pacemakers tested [page
7].

• Use of such telephones not recommended for patients with implanted
pacemakers [page 9].
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· .- .. . CONCLUSIONS

0# PACEMAKERS WERE PROGRAM-KED TO SIMULATE
THE WORST CASE CONDITION (MAXIMUM
SENSITIVITY).. THE EFFECTS WERE ALSO
OBSERVED AT LOWER SENSITIVITY....

- REPEATABLE EM] EFFECTS WERE DETECTED•

.. THE EFFECTS WERE DETECTED IN CLOSE
PROXIMITY OF EACH PA.CEMAKER ..

- ONCE THE .SOURCE OF INTERFERENCE WAS
REMOVED, NO PERMANENT MALFUNCTIONING,
OR ALTERED REPROGRAMMING, OR SIGNIFICANT
CHANGES IN THE PROGRAM/tilED PARAMETERS
WERE DETECTED.

- A GOOD AGREEMENT BETWEEN IN VIVO AND IN
E4~ VITRO EXPERIMENTS WAS.OBSERVED.

• ONLY TWO PHONE MODELS WERE TESTED.. .

• CELLULAR PHONES HAPE APPROXIMATELY 10,000
POSSIBLE OPERATING CONDITIONS (DEPENDING
ON POWER. LEVEL, TRANSMISSION CHANNEL AND
TIME SLOT) WHICH CANNOT BE CONTROLLED BY
THE USER, THEREFORE THE EFFECTS COULD BE
MORE IMPORTANT THAN THE ONE WE ASSESSED.

- THE OBSERVED EFFECTS S1JGGEST TI/AT SUCH
KIND OF EMf COULD BE DANGEROUS FOR
PACEMAKER DEPENDENTPATIENTS.
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EFFECTS OF TDMA-MODULATED
HAND-HELD TELEPHONES

ON PACEMAKERS

8. Eicher(e)f. H. Ryser(-)1, U. Knafl(·)\ F. BUrkart(e)2. B. Naegeli(·)~, M.
Deola(-)2, f. Sabatal(-);"
1Swiss Telecom PIT, R+O Dept., Berne, zKant. Spital Basel, :IKlinik
Hirslanden. Zurich,' -
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Test results
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Pacemakers
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Introduction

Mobile phones using TOMA (Time Division Multiple
Access):

,

Advantage; More than one user per RF-carrier

Disadvantage: - Digital.amplitude modulation has high
interference potential..

Implications:
-

Direct biological effects postulated

Indirect 'bi!>JogicafU effects found:

Medical implants
Hearing aids
Electronic equipment in hospitals

. Two-way approach:

Sample study on implanted pacemakers
(completed)

.
Laboratory measurements on the same pacemaker
models to evaluate the electromagnetic field para
meters (started)

PTT
Swiss Telecom Cj,jI



Sample
study

Laboratory
study

Experimental set"uQ

39 patients with representative dis
tributIon of pacemaker models im
planted during the last 8 years.
Test for Interference/non-Interferen
ce.
State Hospital·Sasel, Cardiology
Dept.

Follow-up study with classicaf EMC
measurements on the same pacema-

/" ker models in anechoic chamber.
Pacemakers mounted on phantom.
Monitoring of operation via opticai
sensing of the pulse at the stimulation
electrode.
Possibility of adding other mobile
equipment standards (peN, DECT,
etc.).

r,rt.
Swiss Telecom ~



Basic condlll2ns

Implanted Pacemakers

Number Operating mode Product
tested name

8 VDO Unity

7 DOD Cosmos
7 000 ·Paragon

7 WrlM/R Legend
5 _ VVIR Meta

5 WIR Dash

Hand-held telephones

TDMA (GSM) modulation: 8 logical channels per
RF carrier

4 Models: 3 hand-held, 1 portable

Power outP!Jt (peak) 2 Watt (portable 8 Watt)
•

Normal operation/ DTX (energy savIng mode)

Artificial base station for stable conditions

PTY
Swiss Telecom c;r


